In order to reduce land conversion for settlement and traffic purposes, the German government introduced in 2002 the 30 ha per day objective and since then established a number of policies and projects in order to achieve this goal in 2030. On 1 January 2007, an amendment of the Federal Building Code came into force, which introduced an accelerated procedure for binding land-use plans for inner urban development (section 13a). The aim of this amendment was to simplify and accelerate the planning law for projects to support inner urban development. This paper seeks to answer the question of whether or not the accelerated procedure contributes to increased inner urban development by providing incentives for the reuse of vacant developed land, which are often contaminated sites. Based on the example of the city of Stralsund in the rural region of Mecklenburg-Western Pomerania, we explore the quantitative land development in the inner and outer area from 1990 to 2018 and calculate costs savings for developers and public authorities. The results reveal that, although the accelerated procedure has been widely applied in the city of Stralsund since 2007, its effect on increased inner urban development has been very limited. The magnitude of the cost advantage is rather small, so that the accelerated procedure is often not regarded as decisive for the decision of inner versus outer development. The accelerated procedure has reduced the administrative burden for developers and public administration; however, in order to reach the 30 ha per day objective, more tailored policy instruments are needed.
Introduction
The continuing conversion of open space into settlements and transportation infrastructure is an international issue affecting many developing and developed countries, Germany being no exception [1, 2] . In recent decades, Germany has witnessed a first increasing and then slightly decreasing rate of land conversion. It increased from about 18 ha per day at the beginning of the 1950s to 167 ha per day at the end of the 1970s [3] . Between 1997 and the year 2000, the daily conversion was fairly stable at about 129 ha, and, after fluctuations between 2000 and 2005, land conversion steadily decreased to 65 ha per day in 2015 [4] As a consequence, in the last 60 years, the amount of area that is used for settlement and transport purposes has almost doubled. The increase is essentially at the expense of agricultural land [5] . Nowadays, about 14.2 percent of total land coverage in Germany is used for settlement and transport purposes [4] . In rural and suburban regions, the land conversion rates for settlement and traffic are above the national average [6] .
It should be noted that the accelerated procedure is also regarded as a contribution to deregulation and reducing bureaucracy [26] . The amendment is related to a worldwide trend towards simplifying building law. Since 2009, 73 states have simplified their building law through 109 reforms; most of them (29 reforms) have been completed in Europe and Central Asia [27] . Furthermore, the accelerated procedure also aims to remove competitive disadvantages in European building land mobilization [28] . Other E.U. Member States had already implemented permissible exemptions from the European Plan-UP-Directive before Germany; for example, in France, the environmental assessment that is applied is comparatively sparse. Hansson [29] recently investigated the question of whether Sweden could learn from the building laws in Germany, in particular from the accelerated procedure to promote housing development. Thus, the question also arises as to whether two or more objectives, that is, reducing land conversion, reducing administrative costs, increasing competitiveness, and promoting housing development, can be achieved simultaneously.
The remainder of the paper is organized as follows. We will first present the legal framework for urban development in Germany in more detail, focusing on the procedural aspects and also on some recent developments. Then, we will present the analytical framework and the theoretical foundation of this study. From there on, we will further follow the standard structure of materials and methods, results, discussion, and, finally, conclusions.
The Legal Framework for Urban Development in Germany
The admissibility of building projects in Germany is governed by § § 29ff of the Federal Building Code (FBC). While, in the Built-Up Area (Inner Zone), a development project is permissible if the building proposal blends with the characteristic features of its immediate ( § 34 FBC), in the undesignated outer areas (Outer Zone), a development project is regularly inadmissible ( § 35 FBC). In general, the undesignated outer areas are to keep free of buildings in order to avoid an urban sprawl of the open landscape. As a rule, development is permitted only when it is not against the public interest and the proposed development project has a "privileged" status (e.g., development projects of agriculture and forestry). Other and beneficiary development projects may be approved in the individual case, provided that public interests are not affected. The third category of admissibility of planning law contains development projects within the scope of a binding land-use plan ( § 30 FBC) . If a project is not permitted according to § 34 or § 35 FBC, the municipality can only make the development project possible by setting up a binding land-use plan (the B-plan) or an inner-zone or outer-zone by-law.
According to § 1 (1) FBC, the purpose of urban land-use planning is to prepare and manage the use of land. The preparatory land-use plan (the F-plan) and the binding land-use plan serve this purpose. The preparatory land-use plan represents the land use of the planned urban development for the entire municipal area, while the binding land-use plan represents only a part of the municipality. So, the binding land-use plan can differentiate and concretize the usage shown in the preparatory land-use plan. For this, the binding land-use plan has to be developed from the preparatory land-use plan ( § 8 (2) FBC). If a binding land-use plan deviates from the guidelines of the preparatory land-use plan, this plan must be amended in a separate procedure, which can also be carried out in parallel with the binding land-use planning procedure. The preparatory land-use plan and its changes, in contrast to the binding land-use plan developed from it, require the approval of the higher administrative authority.
For measures of inner urban development, especially for the reuse of areas, post-urbanization, or other measures of inner urban development, the accelerated procedure can be used. This procedure is only applicable if the allowed plot coverage rate does not exceed the threshold of 20,000 m 2 (case group 1), or, for a permissible plot coverage rate of 20,000 to 70,000 m 2 (case group 2), a prior screening of the individual case comes to the conclusion that the binding land-use plan is unlikely to have any significant environmental impact. Plans with a plot coverage rate of more than 70,000 m 2 cannot be set up in the accelerated procedure. This size limitation results from European environmental legislation and is designed to ensure that the plan has no environmental impact. Normally, these are With the accelerated procedure, some regular procedural steps can be dispensed with. Specifically, the acceleration elements of § 13a FBC compared to the regulatory procedure result from:
• Waiver of the intervention regulation and the associated compensation obligation for case group 1 (plot coverage rate < 20,000 m 2 ).
In summary, the accelerated procedure is essentially characterized by the omission of the environmental assessment, a more concentrated participation of public and public authorities, the omission of the compensation obligation for interventions in nature and landscape for case group 1, and a simplified possibility of deviating from the representations of the preparatory land-use plan. A comparison between the regular and the accelerated procedure is shown in Appendix A Figure A1 .
Besides the introduction of the accelerated procedure in 2007, two more recent adjustments of the law need to be mentioned. In 2013, the German government enacted the "Law for strengthening the inner development in the cities and municipalities and further development of urban planning law". With this law, inner urban development should have a general priority over outer development [30] . With another amendment of the Federal Building Code in 2017, the legislature has extended the scope of application of § 13a FBC to binding land-use plans for the inclusion of outer areas [31] . With the new § 13b, the procedural simplifications of § 13a FBC have, therefore, been transferred to a binding land-use plan, which establishes the permissibility of residential uses that connect to the built-up area in context. The application framework is limited to the end of 2021.
The Analytical Framework and Theoretical Approach
The analytical framework focuses on the inner versus outer urban development and regular versus accelerated procedure decisions. It approaches these decisions from an economic point of view.
Decision-Maker and Decisions
The decision about how to develop a city or a settlement in Germany is, according to § 1 FBC, within the authority of the respective municipality. The municipality decides, among other things, if it will open the procedure for a binding land-use plan in its inner or outer areas. Although the municipality makes the decisions, its behavior is affected by other stakeholders, such as developers, current and potential land users, land owners, and bearers of public interests, including higher-level governments and the general public. Other stakeholders, however, cannot claim any entitlement to the opening of a binding land-use plan.
The decision problem can be analyzed by using a decision tree as shown in Figure 1 . The first decision is whether to conduct a binding land-use plan for inner or outer development. If the municipality decides in favor of a binding land-use plan for inner urban development, it can further decide whether to use the accelerated procedure (if the strict conditions of application have been satisfied) or the regular procedure. For outer area development, the regular procedure was required until April 2017. Since then, the accelerated procedure has also been available under certain conditions for cases of outer development. The question now is how far the availability of the accelerated procedure changes the incentives for a municipality to decide in favor of inner urban development.
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Assuming that benefits are equal, the analysis can be reduced to a comparison of costs.
Costs of Building Land Development
The real costs of urban land development can be divided into explicit and implicit costs. Explicit costs are tied to financial expenditures, while implicit costs result from the monetary valuation of missed opportunities or from the use of resources that are not paid for. According to Portz [32] , the explicit costs of building land development can be subdivided into the following cost items:
1. Procedural and planning costs
•
Administrative costs (personnel and material costs) • Costs of planning, including urban design and expert opinions by the awarding of contracts to third parties From an economic point of the view, the expected costs and benefits-and, thus, the net-benefitsfor the decision-maker, the municipality, and other stakeholders, but mainly the developer, need to be compared. The benefits of urban land development for the municipality are mainly increased tax revenues in the form of income tax, commercial tax, or land tax. Tax revenues might be captured earlier under the accelerated procedure. The benefit for developers is the increase in the market value of the land. Thus, a profit on a sale of the ready-for-building areas is achieved. This profit margin can be increased by reducing the cost of site preparation by the accelerating and facilitating elements of the accelerated procedure. In order to provide incentives for inner area development, the net-benefits of the accelerated inner development not only need to be higher than the net-benefits of the inner urban development under the regular procedure, but also higher than the net-benefits under the outer area development procedure.
Costs of Building Land Development
1.
Procedural and planning costs Implicit costs are mainly benefits forgone due to lengthy administrative procedures and delays in the process. They can also occur from development disservices that are not compensated for, e.g., adverse effects on the environment that are not part of the ecological compensation.
The magnitude of the explicit and implicit costs of a development project are affected, among other things, by the type of development (inner or outer) and the planning procedure (regular or accelerated). Other factors that partly interact with these two factors are the size of the development, the intended future use (e.g., residential or industrial), and the preceding use (greenfield or brownfield type). For our purpose, it is useful to divide the total development costs (TDCs) into development-related costs (DCs) and procedure-related costs (PCs). Further, fixed and variable costs are usefully distinguished, depending on whether or not a cost item varies with an attribute, e.g., the size of the development.
Finally, it is important to note that the total development costs are borne by different stakeholders, either public or private. The distribution of costs varies depending on the building land development strategy. The payer of explicit costs is either exclusively or proportionally the municipality and/or an investor/developer for the services transferred to him. The implicit costs are borne to different degrees by all parties involved. The sum of explicit and implicit private and public costs minus transfers are usually called social costs.
Inner versus Outer Urban Development
Assuming equal benefits, the decision of the municipality is assumed to be affected by the total development costs. A settlement expansion into the open landscape is usually easier and quicker to implement than developments in inner-city locations and planning in the existing stock [13, 33] . Although the development effort usually increases in an outer area development, the land prices are usually cheaper. Overall, from an investor's point of view, which mainly includes the explicit cost items 1-3, outer area development is, for the most part, cheaper and less risky [34] . This holds in particular if greenfield development is compared to industrial brownfield development, and less so compared to residential brownfield development [22] .
The regeneration of brownfields often causes problems. In addition to the costs for demolition and deforestation measures, the costs of soil remediation for contaminated sites are also significant. Their removal entails a risk for the investor, which is very difficult to calculate due to the direct refurbishment costs and potential deviations from the schedule and from the cash flow planning. Furthermore, in a binding land-use plan for inner urban development, despite ignoring the intervention regulation, there is an increased need for compensation if protected species inhabit the planning area and the recapture of the property by nature has already progressed so far that the trees are to be considered as forest. According to German legislation, this forest distribution is to be replaced separately. These additional costs for the remediation of contaminated sites, the special compensation and clearing of the construction site through demolition and deforestation measures during the reuse of areas, and the associated risks are probably difficult to compensate for through faster and more favorable building law.
From the perspective of the municipality, when taking the explicit subsequent costs (cost item 4) into account, the total development costs changes often in favor of inner urban development [35] . This might also be the case when all explicit and implicit costs (the social costs) for the community are taken into account [23] .
The question here is whether or not the introduction of the accelerated procedure changed the decision-making significantly. If the accelerated procedure has cost advantages over the regular procedure, that is PC IR − PC IA > 0, it would be applied to all legally possible cases of inner urban development. However, in order to change the decision-making in favor of inner urban development, the procedural cost advantages, PC OR − PC IA > 0, must be larger than the development cost disadvantages, that is DC I − DC O > 0; thus, the condition (PC OR − PC IA ) > (DC I − DC O ) must be fulfilled. If this would always be the case, then the total development costs for inner urban development under the accelerated procedure would have the lowest value of all alternatives, TDC IA < TDC IR , TDC OR , and inner urban development would become the dominant development mode. These predictions can be tested empirically by observing the decisions of municipalities before and after the introduction of the accelerated procedure and by measuring the cost differentials, in particular PC R − PC A .
Materials and Methods
The Hanseatic City of Stralsund was used as a single case study for the empirical investigation of the effects of the accelerated procedure. Based on a document analysis and semi-structured interviews, we analyzed decisions on inner versus outer urban development before and after the accelerated procedure was introduced. Explicit procedural cost savings were exemplified for one binding land-use plan by counterfactual reasoning, whereas implicit procedural cost savings were evaluated based on a comparison of regular and accelerated procedures. The data collection and analysis took place in 2014 and was updated in 2018.
Study Site
Stralsund is situated in the north-east of Mecklenburg-Western Pomerania, which is one of the 16 German states and is located in northeastern Germany (Figure 2 ). This state is overwhelmingly rural and particularly affected by demographic change and a decreasing population [36] . Therefore, the municipalities want to set incentives to retain young families and companies in particular. One such incentive is attractive and inexpensive building land. This increases inter-communal competition for residents and the trend to build in the outer zone. Stralsund has nearly 60,000 inhabitants and a surface area of 54.07 km 2 . Due to its direct location on the Strelasund, a strait between the city and the holiday island of Rügen, there is a high demand for inner-city or near-urban residential land. The Hanseatic City of Stralsund, a UNESCO World Heritage Site with an eventful history, a unique coastal location, and impressive Brick Gothic architecture, is one of the most popular tourist attractions in Mecklenburg-Western Pomerania. Stralsund is the fourth-largest city of Mecklenburg-Western Pomerania, and, as a part of the central place of highest order of Western-Pomerania, is a model city for the subsequent investigation.
The Document Analysis of Binding Land-Use Plans and Semi-Structured Interviews
All binding land-use plans for inner urban development as well as all other legally binding land-use plans and inner zone by-laws were viewed and evaluated using a structured document analysis. The plans could be viewed at the department of planning and building inspection of the Hanseatic City of Stralsund; some were also available on the Internet [37] . In the document analysis, framework data (for example, details of the type and duration of the procedure, the size of the planning area, and the form of development) were recorded in a spreadsheet (see Table S1 ). The binding land-use plans for inner urban development were subjected to a more detailed analysis. For this purpose, the acquisition sheet and semi-structured questionnaire was used (see document S2). Information that could not be obtained from the binding land-use plan for inner urban development was collected by a supplementary survey of employees of the city building department. Here, on the one hand, backgrounds could be identified that did not emerge from the files. On the other hand, personal experiences and assessments of the employees were collected. 
All binding land-use plans for inner urban development as well as all other legally binding land-use plans and inner zone by-laws were viewed and evaluated using a structured document analysis. The plans could be viewed at the department of planning and building inspection of the Hanseatic City of Stralsund; some were also available on the Internet [37] . In the document analysis, framework data (for example, details of the type and duration of the procedure, the size of the planning area, and the form of development) were recorded in a spreadsheet (see table S1 ). The 
The Quantitative Land Development Analysis of the Accelerated Procedure
To evaluate the accelerated procedure in the context of the designation of land-use areas for specific types of use, it is necessary to compare the quantitative land conversion dimension of the inner urban development with that of the outer area development. Therefore, detailed balances of the area that is used for settlement and transport development purposes by binding land-use plans and inner zone by-laws were set up. The investigation period covers the period between the German reunification (1990) and the year 2018. The data were collected in the document analysis. In the case of ambiguity, especially with regard to the original biotope structure and the resulting developmental form, the general urban green structures plans were also used. Changes in binding land-use plans were not taken into account, since the areas were already recorded in the original planning. The annual development of the area that is used for settlement and transport purposes was identified by calculating the area balance of the binding land-use plans and the inner zone by-law for the year the by-law entered into force. The classification key of the Federal Office of Statistics [38] was used to classify the designated areas according to their type of use. Areas that have been designated but that are not part of the settlement and traffic area have not been included. Calculations for the development of the area that is used for settlement and transport purposes, as well as the graphic evaluations, were done in Microsoft (MS) Excel © (Microsoft, Redmond, WA, USA).
The Economic Evaluation of the Accelerated Procedure
The usage of the acceleration elements in Stralsund was recorded in the document analysis. For the economic evaluation of the incentives resulting from the accelerated procedure, the implicit and explicit cost advantages compared to the regular procedure were determined.
The implicit cost advantages were recorded in the document analysis (the period of the procedure from the plan preparation decision to the plan's announcement in the official journal of the Hanseatic City of Stralsund) and in MS Excel © with the function DATEDIF (date of plan preparation decision, date of announcement, "d"). Thus, the procedural time of the accelerated procedure could be compared with that of the regulatory procedure. In order to ensure a minimum of comparability, the binding land-use plans of the regulatory procedure also had to represent an inner urban development over initial planning after the entry into force of the European Law Adaptation Act for the Construction Sector on 20th July 2004. This ensured that an environmental assessment was carried out. Thus, the duration of five binding land-use plans for inner urban development could be compared with that of five plans in the regular procedure. Statistical studies were omitted due to the small number of cases. A comparison of the duration of the procedure was based on the calculated central value. The median was chosen as the positional parameter, since, unlike the arithmetic mean, it is less influenced by outliers.
The private explicit cost advantages of the accelerated procedure were counterfactually determined by omission of the costs of the individual procedural steps of one case study of investor planning. The costs of the regulatory procedure for the chosen example were determined by reviewing internal contracts. The urban development contract between the Hanseatic City and the project developer, including the offers and bills of the planning office, as well as the contract documents on the external compensatory measures were the basis of the calculation. The basis of calculation for the urban development planning was the Fee Schedule for Architects and Engineers (HOAI) 2009. The fee for the environmental planning services was calculated as a time fee. Figure 3 compares the outer and inner urban development of Stralsund in the regular and accelerated procedure ( § 13a) from 1990 (effective since 1992) to 2018. The outer urban development complies with an increase in the area that is used for settlement and transport purposes, while the inner urban development aims at a densification of the area. However, both forms of development contain a small, but not exactly quantifiable, amount of previously developed areas if existing traffic or construction areas are included in the scope of the binding land-use plan.
Results

The Quantitative Land Development Analysis of the Accelerated Procedure
With the German reunification on 3 October 1990, the German system of land-use planning was also transferred to the territory of the former German Democratic Republic. Thus, the then citizenry of the Hanseatic city of Stralsund decided on 6 December 1990 to prepare 13 binding land-use plans and a preparatory land-use plan according to the Federal Building Code. The first plans came into force in 1992, which gives the period of observation since 1990; however, only the period 1992-2018 is taken into account.
As shown in Figure 3 , in the first few years after reunification, it was important to mobilize large building areas as quickly as possible. In the first few years, the offer aimed mainly at industrial and commercial building land. This resulted in large commercial and industrial areas on the outskirts of the city. In addition to a demand for commercial building land, there was also a high demand for residential areas; after all, there were about 5000 apartment hunters in Stralsund in the period 1993-1994 [39] . In addition to the lack of rental housing, there was also a lack of favorable building land for private homes. In order to revitalize brownfields due to the collapse of the German Democratic Republic and at the same time to be able to meet the demand for building land, the inner urban development has been increasingly focused on since 1995. As the demand in the 1990s, in addition to rental housing, also aimed at building land for private homes, outer urban development also remained an important instrument for developing attractive residential areas on the outskirts of the city. As a result, the increasing migration of potential homeowners in the surrounding municipalities, which resulted in large population losses at the time [39] , could be prevented.
After the turn of the millennium, specific land-use areas were mainly developed via inner urban development. The conversion of brownfields that started in the mid-1990s was further pursued. The inner urban development also took place at the expense of allotment gardens. On 1 January 2007, the binding land-use plans for inner urban development were introduced into planning law. The first decision to introduce an accelerated procedure for a binding land-use plan was taken on 8 March 2007. In July 2008, this first binding land-use plan for inner urban development became legally binding. Since 2007, Stralsund's inner area has been developed by about 5.5 hectares due to the accelerated procedure, and 0.16 hectares have been added due to a plan change. Table 1 presents aggregated and additional information for different time periods. In the first period, 1992-1999, outer urban development dominated, while in the second period, 2000-2007, inner urban development gained pace. Since the first binding land-use plans for inner urban development under the accelerated procedure became legally binding in 2008, the third period covers 2008-2018. The designation of building areas is declining as well as the number of binding land-use plans that come into force. The relationship between inner and outer urban development approximately displaces in favor of inner urban development. However, in recent times, outer urban development has again played an increasing role, primarily for the development of residential areas. As regards the use of the accelerated procedure, it can be noted that out of the 11 binding land use plans for inner urban development which came into force from 2008-2018, 5 or 45% were planned under the accelerated procedure. It is also interesting to observe that the average area planned differs between the planning modes. Assuming that plans for mixed development forms equally cover inner and outer areas, the average area planned per procedure in the outer area is 11.5 ha, the average area planned per procedure for inner urban development under the regular procedure is 6.5 ha, and the average area planned per procedure for inner urban development under the accelerated procedure is 1.1 ha. Number of binding land-use plans with the accelerated procedure § 13a --5 5
Economic Evaluation of the Accelerated Procedure
Explicit Procedural Cost Savings
The explicit cost savings are exemplified by the conversion of a military property in the Hanseatic city of Stralsund that has been idle for about 20 years. The reuse of this fallow land, which is integrated into the settlement area on three sides, represents a classic measure of the inner urban development. Together with the coverage rate of 15,316 m 2 , the requirements for a binding land-use plan for inner urban development of case group 1 would be given. Exclusion grounds according to § 13a (1) S. 4 and 5 FBC were not available. Primarily for political reasons, the city has nevertheless decided against the accelerated procedure. In the following, the process-relevant cost items of the land preparation for the case example in the regulatory procedure are presented, and potential savings for the investor by using the accelerated procedure are shown. This counterfactual approach is based on the assumption that both planning offices had performed the calculations in the same way and would have received the planning contract from the project developer if the procedure had been accelerated (a ceteris-paribus assumption). The cost items depending on the type of procedure include planning costs, administrative costs, and the cost of implementing the compensation measures. In an urban development contract ( § 11 FBC), the implementation and financing of the planning services for the binding land-use plan, and the parallel change of the preparatory land-use plan between the developer and Hanseatic city, was regulated. The developer instructed two planning offices on the preparation of urban planning and nature conservation planning.
Internal administration costs, i.e., the personnel and material costs of the municipality, which arise by a binding land-use plan procedure, can be also transferred to the developer to some extent. Since the Hanseatic city of Stralsund has so far not made use of this possibility, the administrative cost savings do not provide any incentives to the developer.
As a result of the project, there was a need for compensatory measures because there were interventions in the natural landscape. In the scope of the binding land-use plan, 6% of the compensation for these interventions was to plant 13 trees and to create a green area, and 94% of the compensation was paid externally by using an eco-account. The green area also served to compensate for protected species. The replacement measures for protected species cannot be counted here as compensation for interventions in the natural landscape. The compensation deficit of 31,000 eco-points was fully covered by the planning.
If the accelerated procedure were to be applied, a total of around €34,300 gross, including additional costs and a value-added tax, could have been saved in a public participation stage and a public agencies participation stage (Table 2 ). This would have reduced the planning costs by about 26% (about €10,000). The savings amount to around €3100 each through the adaptation of the preparatory land-use plan by way of correction and the omission of the environmental impact assessment, and around €3800 due to the non-requirement of the environmental report for the binding land-use plan and the parallel amendment of the preparatory land-use plan. However, most of the savings are attributable to the omission of the compensation obligation (approximately €24,300). If the accelerated procedure would have been applied, a private procedural cost saving of 55% would have been possible. In addition to these procedural costs, the developer also has to bear the costs of positions that are independent of the procedure. The costs for the necessary development and construction measures are not insignificant; they amount to almost 2 million Euro (see Table S3 ). These include, e.g., demolition and process-independent compensatory measures, soil remediation, and infrastructure provision. In addition, there are cost items that are typical of brownfield-reuse (in this case demolition, asbestos disposal, forest compensation, compensation measures for bats, and soil remediation) in the amount of about €795,500 based on the example of a former military property of 55,604 m 2 in the Hanseatic City of Stralsund. These costs would not have occurred in an outer urban development. Thus, in this case, the increase in development costs by far exceeds the possible savings in procedural costs.
Implicit Procedural Cost Savings
In addition to direct financial savings through the elimination of process steps, the temporal acceleration of the planning procedure is also an important advantage of the binding land-use plans for inner urban development.
Analyzing the length of the different procedures for binding land-use plans yields the result that the five legally binding land-use plans for inner urban development under the accelerated procedure lasted on average (median) 547 days. In contrast, the five comparative binding land-use plans under the regulatory procedure lasted on average 1042 days (median). This is equivalent to a time saving of 1.4 years or 46%. Although there is a high variation, there is some indication that the accelerated procedure speeds up the process. Due to the low number of observations, no statistical test could be performed.
In the counterfactual assumption that the city had opted for an accelerated procedure in the case of the military site, the planning procedure could probably not have been significantly accelerated according to the Building Office. Since the administrative district, as an approval authority for the change of the zoning plan, did not fully exhaust the inspection period of a quarter of a year that § 6 (4) of the FBC prescribes, considerable delays did not occur. As a result, the deployment process under the regular procedure took only 527 days. This is at least 20 calendar days less than the procedure for an approximately comparable binding land-use plan for inner urban development, despite approximately the same urban design planning requirements but more complex environmental requirements in the case investigation.
The Evaluation of the Accelerated Procedure from the Perspective of City Administration
All binding land-use plans for inner urban development in the accelerated procedure have a permissible coverage rate of less than 20,000 m 2 . Thus, case group 2 (section 13a (1) No. 2 FBC) in Stralsund is not applied. According to the city administration, only case group 1 brings an actual procedural advantage. By a preliminary survey in case group 2, which is almost identical to an environmental assessment, and through the required processing of the impact mitigation regulation, neither facilitation nor acceleration is seen. In these cases, the regular procedure is used.
The application of the acceleration possibilities does not often occur. Generally, the public authorities' early participation is not waived because a loss of this only leads to a slight acceleration of the procedure. Furthermore, the alternative notification and consultation option according to section 13a (3) S. 1 No. 2 FBC is, in the opinion of the planning office, difficult to realize. In addition, the risk of rescheduling increases. The only exception was a development plan change with a scope of less than 2000 m 2 . Here, the extent to which the public and the public agencies were concerned as well as the impact of the plan change were so clear and marginal that a waiver of the early participation seemed to be justifiable.
However, the participation of the public and public agencies has always taken place as a public display or as formal participation in accordance with § § 3 (2) and 4 (2) of the FBC in order to increase legal certainty. Thus, in particular, the "affected public" according to § 13 (2) S. 1 No. 2 is often difficult to define. Overall, legal certainty for the administration is a great good, which outweighs a slight acceleration of the procedure.
According to the city administration, most of the areas of the binding land-use plans for inner urban development would have been developed without the accelerated procedure, and the development would not have taken place elsewhere. Only for one plan out of 17 was it stated that the development would not have taken place without the accelerated procedure. This can also be justified by the fact that the procedure is seen by the building authority as a "nice facilitation", which is "not decisive" for the development of areas.
Discussion
The Incentives Generated by the Accelerated Procedure
The accelerated procedure aims to reduce costs for developers and public administrations and by doing so it intends to create incentives for inner urban development. As the analysis of one case study of inner urban development has shown, the explicit private procedural cost savings could have amounted to approximately €34,000, which is 55% of the procedure-related private explicit costs. The planning-related savings were 29%, and the ecological-compensation-related savings were 100%. The numbers are in line with a previous study, which estimated planning cost savings of 20-40% [16] . However, in this case, the municipality decided against the accelerated procedure. One reason is that the application of the accelerated procedure would have created private benefits (reduced explicit private costs) at the expense of increased public implicit costs (reduced ecological compensation), which is difficult to justify politically. From the developer's perspective, the potential cost savings were rather marginal. In relation to the other estimated development costs of around 2 million Euro, the savings are only 1.7% of the total, and they are well-below the additional brownfield-related explicit costs (€34,000 < €795,500). Thus, if other alternatives would have been available, it is likely that this area would not have been developed. To be sure, there are many case-specific influencing factors. The explicit cost saved might be much higher and the brownfield-related costs lower in the case of residential brownfields than in the analyzed case of military brownfields. However, other cases could not be analyzed in detail within this study.
In terms of implicit costs and time savings, the accelerated procedure seems to speed up the process by almost 1.5 years, or 46%; however, a huge variation could be observed. Thus, there are many other factors that affect the time needed for a binding land-use plan to become effective. However, the calculated average time savings are also in line with the literature, which reported time savings of 30-50% [16] . Thus, the implicit cost savings might be the main reason why, since 2007, the building authorities of Stralsund have applied the accelerated procedure in the majority of cases of inner area development.
Overall, however, an evaluation of the implicit savings turns out to be extremely difficult. This results from the individual case character of each binding land-use plan procedure in that a large number of parameters interact. Above all, the urgency and the (political) interest in planning play a decisive role. These parameters are independent of the type of procedure. Decisive for the duration of procedures are, above all, the combination and the cumulative existence of positive or negative framework conditions. However, a particularly long procedure may also result from individual conflicting factors. Ultimately, many of the planning requirements are defined only by identifying and assessing the issues involved in the process, in particular through the participation of public authorities [33] .
The incentives to use the accelerated procedure for inner urban development seem also to be related to the size of the area. Smaller areas are more likely to be planned under the accelerated procedure. Partly, this is related to the legal framework, but there might also be strong economic forces at work. Planning procedures often include significant fixed costs. If the accelerated procedure saves mainly on fixed costs, the relative advantage of the accelerated procedure over the regular procedure increases as the size of the area decreases.
The Effect of the Accelerated Procedure on the Quantitative Land Development
The final objective of the accelerated procedure is to shift the development to the inner area in order to reduce farmland or open green space conversion in the outer area. As shown in the analysis of the quantitative land development for the city of Stralsund, there was already a shift in the development of the inner area in 1999, which is long before the accelerated procedure came into force in 2007. During the period between 2000 and 2007, the development of the inner area was particularly pronounced. Also, in the years after the introduction of the accelerated procedure, the development mainly occurred in the inner area until the year 2016, when outer area development again began to dominate. Over the whole period from 1992 to 2018, the land development in the outer and inner areas was almost equal. Thus, we cannot observe a strong quantitative effect of the change in the law for Stralsund. The discussion about the preference for inner area development had started earlier, and the city started to change the policy earlier, than the change in the legal environment. This is consistent with the already-mentioned statement of the administration that most of the areas of the binding land-use plans of inner urban development would have been developed without the accelerated procedure and the development would not have taken place elsewhere. Only for 1 out of 17 binding land-use plans for inner urban development that were established under the accelerated procedure was the accelerated procedure regarded as decisive, which is 5.9% Thus, our results confirm those in the previous literature. According to Siedentop et al. [17] , only 6% of the binding land-use plans for inner urban development would not have been established without the procedure. In addition to the previous literature, we are able to assess the land development impact in quantitative terms.
The inner area that has been developed under the accelerated procedure from 2008 to 2018 is 5.47 ha. Thus, we can roughly estimate that, without the accelerated procedure, only 0.3 ha of the inner area of Stralsund would not have been developed.
The city had already given preference to inner urban development in the late 1990s, and it seems that the change in the legal environment only supported this city policy. This, however, has changed since 2016, when outer area development gained pace. There at least two reasons for this development. First, it is becoming increasingly difficult for inner urban development to supply the demand for building areas. Second, with the amendment of the Federal Building Code in 2017, the scope of application of § 13a FBC to binding land-use plans has been extended to include outer areas. The new procedure creates temporary incentives for facilitating outer urban development and even reduces incentives for inner urban development.
The objective of 30 ha per day in a country of 357,385.71 km 2 such as Germany means, for a city of 54.07 km 2 such as Stralsund, land conversion for settlement and traffic in the outer area of 1.66 ha per year. The land conversion rate in the period 2008-2018 was on average about 2.8 ha per year with an increasing trend. Thus, since similar developments are likely to occur in other cities all over Germany, the 30 hectare target will certainly not be achieved in the near future.
Conclusions
The aim of this paper was to assess the extent to which the accelerated procedure contributes to increased inner urban development by providing incentives for the reuse of vacant developed land, which are often contaminated sites. The results reveal that, although the city of Stralsund since 2017 has widely applied the accelerated procedure for small scale projects of inner urban development, the effect of the accelerated procedure on increased inner urban development has been very limited. The city had already given preference to inner urban development in the late 1990s, and it seems that the change in the legal environment only supported this city policy. Thus, the main effect of the accelerated procedure has been a reduction of the administrative burden for developers and public administration. In what follows, we will draw some conclusions for policy and further research.
Policy Implications
The accelerated procedure highlights the dilemma of conflicting policy objectives. The accelerated procedure should contribute to the containment of cities, reduce the administrative burden, increase competitiveness, and contribute to the supply of housing. Surely not all objectives can be achieved with one policy at the same time [40] . The accelerated procedure mainly reduced the administrative burden for developers and public administrations for small scale development projects, and to a rather small extent contributes to the containment of cities. Currently, politicians prioritize development for housing at the expense of achieving the land conversion target.
Since the introduction of the 30 ha per day objective, there has been an intense debate about an adequate policy to achieve this objective. Economists have mainly promoted economic instruments, such as the introduction of a development tax or tradable development permits [41, 42] . However, so far, the German government has not introduced economic instruments, but has mainly used legal and planning instruments by adjusting the planning and building laws, such as the FBC [43, 44] . Also, the government has provided information and promoted the cooperation of municipalities on land conversion issues.
This raises the question of whether other instruments need to be applied in order to achieve the policy objective. Tradable development permits are an instrument that can be targeted to reach quantitative objectives. If development rights of 30 ha per day would be equally distributed over the surface area of Germany, it would allow the city of Stralsund to develop 1.66 ha per year in the outer area, compared to 2.8 ha per year over the last 10 years. Although such a policy is very appealing from an economic point of view, it is questionable whether or not it is politically feasible and socially acceptable. However, the more poorly other instruments perform, the higher the demand for effective policy instruments might be.
Further Research
This study was conducted as a single case study of the mid-sized city of Stralsund in the North-Eastern part of Germany. Besides reviewing all binding land-use plans from 1990 to 2018, some results were further obtained from the analysis of just one binding land-use plan of a brownfield development, and others for the comparison of a small number of binding land-use plans under different procedures. Although the results cannot be generalized, they are very much in line with the results obtained by the previous literature [16, 17] . While the previous literature mainly used a cross-sectional research design, we built on a time series and could investigate long-term changes and the quantitative dimension of land-use planning, including before and after changes. Since we know of no similar study, we cannot compare these results. The developments we observe in Stralsund for the quantitative dimension of land use are quite common for cities in East Germany, but less so for West Germany.
The screening of binding land-use plans can be considered as quite useful and allows us to present a detailed picture about the land development in different areas over time. A similar approach was conducted by Siedentop et al. [17] . All screening documents and questionnaires are available in the supplemental material, so that the research could be easily replicated in other cities. A higher number of observations may allow us to test empirically the extent to which the accelerated procedures saves on implicit and explicit costs. Calculating all implicit and explicit private and public costs of different procedures requires a lot of effort. In this study, only one binding land-use plan could be investigated in detail. It would be desirable to increase the number of detailed cases, and analyze statistically or econometrically either the factors that drive the costs of binding land-use plans, such as Dillmann and Zemke [33] , or factors that affect the choice of the planning procedure, such as, for instance, Tan et al. [45] .
Finally, we think that the results obtained from the case study of the Hanseatic city of Stralsund can serve as a relevant reference point for similar studies on the containment of cities in Germany, in Europe, or even worldwide.
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